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(54) MOLD FOR VULCANIZATION AND TIRE VULCANIZATION METHOD 



(57) Two blade holding gears 86, on each of which 
a circular arc-shaped blade 90 is mounted, are provided 
so as to be rotatable in combination and in opposite di- 
rections at outer peripheral surfaces of a top half and a 
bottom half 14. Racks 98 moved by cylinders are made 
to mesh with gears 88 formed on outer peripheral sides 
of the blade holding gears 86. Vulcanization of a green 
tire is performed in a state in which respective distal 



ends of the two blades 90 are kept in contact with each 
other at the inner side of a recessed portion 22 forming 
a land portion. After vulcanization has been completed, 
the racks 98 are moved in mutually opposite directions 
to pull the blades 90 out from the recessed portion 22 
for forming a land portion. In a block of a tire, sipes, 
which do not appear at a ground-contact surface when 
the tire is new but appear when the tire has been worn 
and extend in a circular arc shape, are formed. 



FIG. 5 
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Description 

Technical Field 

[0001 ] The present invention relates to a mold for vul- 
canization and a method of vulcanizing a tire by which 
a pneumatic tire, which has a tread having land portions 
such as blocks, ribs and the like in which are formed 
recessed portions such as grooves, sipes, holes or the 
like, is vulcanization molded. 

Background Technology 

[0002] Properties of a pneumatic tire are influenced 
by the configurations of various grooves or sipes formed 
in the tread portion. 

[0003] However, a mold is used at the time of vulcan- 
ization during a step of manufacturing the tire, and 
treads of a configuration which does not allow the tire to 
be removed from the mold cannot be designed. 
[0004] On the other hand, when it becomes possible 
to manufacture land portions such as blocks or ribs hav- 
ing recessed portions such as grooves, sipes or holes 
which do not appear at the ground-contact surface when 
the tire is new but appear when the tire has been worn 
to a certain extent, the breadth of design is increased, 
such as the groove volume, which decreases as the tire 
becomes worn, can be made to not decrease even if the 
tire is worn, and the land portion, whose behavior be- 
comes hard when the tire is worn, can be made to re- 
main flexiblity of the land portion even if the tire is worn, 
and high-ground contact pressure at limited land portion 
can be effectively lowered. 

[0005] In the case of a sipe as an example, there has 
been proposed a tire which is provided with the feature 
that a forked sipe forming member (a so-called blade) 
is embedded such that the number of sipes is increased 
after the tire is worn. 

[0006] However, at the time a vulcanized tire is re- 
moved, the sipe forming member tends to catch on the 
vulcanized tire such that problems in the manufacturing 
of the tire arise. 

Disclosure of the Invention 

[0007] I n view of the above-described circumstances, 
an object of the present invention is to provide a mold 
for vulcanization and a method of vulcanizing a tire 
which enable molding of a pneumatic tire which, for ex- 
ample, has land portions provided with recessed por- 
tions such as grooves, sipes, holes or the like which ap- 
pear after the tire has been worn to a certain extent, such 
a tire having been difficult to manufacture conventional- 
ly. 

[0008] A first aspect of the present invention is a mold 
for vulcanization having, at the inner peripheral surface 
thereof, a recessed portion forming a land portion for 
forming a land portion in a tread portion of a tire, com- 



prising a hole opening at a wall surface of the recessed 
portion forming a land portion, a recessed portion form- 
ing member, which is provided so as to be able to pro- 
trude from the hole toward an inner side of the recessed 
5 portion forming a land portion, for forming a recessed 
portion in the land portion, and a driving device for driv- 
ing the recessed portion forming member to come in and 
out from the hole with respect to the recessed portion 
forming a land portion. 
10 [0009] In the mold for vulcanization, a tire is vulcan- 
ized in a state in which the recessed portion forming 
member is protruded from the hole, which opens at a 
wall surface of the recessed portion forming a land por- 
tion, toward the inner side of the recessed portion form- 
's ing a land portion. After vulcanization is completed, the 
recessed portion forming member is pulled out from the 
recessed portion forming a land portion and the tire is 
removed, a recessed portion is formed in the land por- 
tion in the tread of the tire. 
20 [001 0] In a conventional mold for vulcanization, when 
a sipe is formed in a land portion, a metal plate which is 
called a blade (the recessed portion forming member in 
the present invention) is fixed to the inner peripheral sur- 
face. Thus, the blade must be provided such that the tire 
25 does not catch on the blade at the time the vulcanized 
tire is removed. 

[0011] However, in the mold for vulcanization of the 
present invention, since the recessed portion forming 
member can be pulled out from the recessed portion 

30 forming a land portion, the recessed portion forming 
member does not catch on the tire at the time the tire is 
removed. Accordingly, a pneumatic tire which, for exam- 
ple, has land portions provided with recessed portions 
such as grooves, sipes, holes or the like which appear 

35 after the tire has been worn to a certain extent can be 
molded easily. 

[0012] A second aspect of the present invention is a 
method of vulcanizing a tire for obtaining a tire having a 
tread having a land portion in which a recessed portion 

40 is formed. In this method, by using a mold for vulcani- 
zation provided with a recessed portion forming a land 
portion at the inner peripheral surface of the mold, a hole 
opening at a wall surface of the recessed portion forming 
a land portion, and a recessed portion forming member, 

45 which is provided so as to be able to protrude through 
the hole toward inner side of the recessed portion form- 
ing a land portion, for forming a recessed portion in the 
land portion, the recessed portion forming member is 
made to protrude through the hole toward the inner side 

so of the recessed portion forming a land portion prior to 
vulcanization of the tire, and the recessed portion form- 
ing member is pulled out from the tire after vulcanization 
of the tire is completed. 

[0013] In this method of vulcanizing a tire, the re- 
55 cessed portion forming member is protruded through 
the hole toward the inner side of the recessed portion 
forming a land portion, prior to vulcanization of the tire. 
[0014] Therefore, there is a state in which the re- 
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cessed portion forming member is inserted in a land por- 
tion of an unvulcanized tire. 

[001 5] When the recessed portion forming member is 
pulled out from the tire after vulcanization of the tire is 
completed, a recessed portion is formed in a land por- 
tion of the vulcanized tire at the portion from which the 
recessed portion forming member has been pulled out. 
[0016] When the hole is formed in a side wall surface 
of the recessed portion forming a land portion, a re- 
cessed portion which does not appear at the ground- 
contact surface of a land portion of a new tire can be 
formed, whereas when the hole is formed in a bottom 
portion of the recessed portion forming a land portion, 
a recessed portion which appears at the ground-contact 
surface of a land portion of a new tire can be formed. 

Brief Description of the Drawings 

[0017] 

Fig. 1 is a cross-sectional view of a mold for vulcan- 
ization relating to a first embodiment of the present 
invention. 

Fig. 2 is a perspective view showing a portion of the 
mold for vulcanization relating to the first embodi- 
ment of the present invention. 
Fig. 3 is a view, partially in cross section, of a vicinity 
of blade holding gears of the mold for vulcanization. 
Fig. 4 is a diagram for explanation showing an initial 
state of the blade holding gears. 
Fig. 5 is a diagram for explanation showing a state 
of the blade holding gears at the time of vulcaniza- 
tion. 

Fig. 6 is a diagram for explanation showing the 
blade holding gears in a state in which blades have 
been pulled out. 

Fig. 7 is a diagram for explanation showing a state 
in which a tire has been removed. 
Fig. 8 is a perspective view of a block in which a 
sipe is formed. 

Fig. 9 is a view, partially in cross section, of a vicinity 
of blade holding gears of a mold for vulcanization 
relating to a second embodiment of the present in- 
vention. 

Fig. 1 0 is a perspective view showing ring gears and 
a driving mechanism thereof. 
Fig. 11 is a perspective view showing a mold for vul- 
canization relating to a third embodiment of the 
present invention. 

Fig. 1 2 is a cross-sectional view of main portions of 
the mold for vulcanization relating to the third em- 
bodiment of the present invention. 
Fig. 13 is a perspective view of a block of a pneu- 
matic tire formed by using the mold for vulcanization 
relating to the third embodiment of the present in- 
vention. 

Fig. 14 is a view, partially in cross section, of main 
portions of a mold for vulcanization relating to an- 



other embodiment. 

Fig. 15 is a perspective view of a block of a pneu- 
matic tire formed by using the mold for vulcanization 
illustrated in Fig. 14. 

5 Fig. 16 is a perspective view of a block of a pneu- 
matic tire formed by using a mold for vulcanization 
relating to yet another embodiment. 
Fig. 17 is a perspective view of a block of a pneu- 
matic tire formed by using a mold for vulcanization 

10 relating to yet another embodiment. 

Best Mode for Implementing the Invention 

[0018] In order to describe the present invention in 
'5 more detail, the invention will be described in accord- 
ance with the accompanying drawings. 

[First Embodiment] 

20 p)01 9] A first embodiment of a mold for vulcanization 
of the present invention will be described in accordance 
with Fig. 1 through Fig. 8. 

[0020] As illustrated in Fig. 1 , a mold 10 for vulcani- 
zation includes a top half 12, a bottom half 14 and a 

25 shaping ring 15. 

[0021 ] A recessed portion 1 6 is formed in the top half 
12. A bottom surface 16A of the recessed portion 16 is 
a contour forming surface of one sidewall 11 A and 
shoulder portion 11 B of a tire 11 . Further, a wall portion 

30 16Bof the recessed portion 16isatreadcontourforming 
surface for forming one side, with the equatorial plane 
as a border, of a tread portion 11 C of the tire 1 1 . A plu- 
rality of protrusions 18 which form circumferential direc- 
tion grooves and a plurality of protrusions 20 which form 

35 transverse grooves are formed at the wall portion 1 6B. 
A recessed portion 22 forming a land portion, which is 
defined by the protrusions 18 and the protrusions 20, 
forms a block in the tread portion 11 C of the tire 11 . 
[0022] A circular hole 24 is formed in a central portion 

40 of the top half 12. An annular recessed portion 26 is 
formed coaxialiy with the circular hole 24 at the recessed 
portion 1 6 side of the top half 1 2. 
[0023] The shaping ring 15 is formed by bead rings 
28, 30, 32, 34, 36, 38. A contour forming surface 40, 

45 which corresponds to the contour of a bead portion 1 1 D 
of the tire 11, is formed at the lower side of the outer 
periphery of the bead ring 28, and an annular protrusion 
42 is provided at the inner periphery. Further, a cylindri- 
cal guide 44 is provided at the upper side of the bead 

so ring 28. The outer diameter of the cylindrical guide 44 is 
a predetermined dimension smallerthan the inner diam- 
eter of the circular hole 24 of the top half 12. 
[0024] The bead ring 30 is engaged with the bead ring 
28 at the inner side thereof. An annular groove 46 is 

55 formed at the outer periphery of the bead ring 30. Due 
to the bead ring 30 engaging with the bead ring 28 and 
a C-shaped ring 48 engaging with the annular groove 
46, the bead ring 30 and the bead ring 28 can be fixed 
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together. The bead ring 32, the bead ring 34, the bead 
ring 36 and the bead ring 38 are disposed in that order 
below the bead ring 30, and are fixed together by af ixing 
means such as a screw or the like (not shown). 
[0025] A cylindrical bladder 50, which is thin and 
formed from rubber, is disposed between the bead ring 
30 and the bead ring 36. The upper edge of the bladder 

50 is nipped and fixed by the bead ring 30 and the bead 
ring 32, and the lower edge is nipped and fixed by the 
bead ring 34 and the bead ring 36. 

[0026] A heated fluid (not shown) is supplied, via a 
hole 52 formed in the bead ring 34, to a space portion 

51 enclosed by the bladder 50 and the bead rings 32, 
34. Packing 54 is disposed between the bead ring 32 
and the bead ring 34, and the gap between the bead 
ring 32 and the bead 34 is sealed thereby. 

[0027] A contour forming surface 56, which corre- 
sponds to the contour of another bead portion 11 D of 
the tire 11 , is formed at the upper side of the outer pe- 
riphery of the bead ring 38. A cylindrical portion 60 serv- 
ing as a first engagement portion is formed so as to pro- 
trude at the lower side of the bead ring 36. 
[0028] In the same way as at the top half 12, a re- 
cessed portion 62 is formed at the bottom half 1 4. A bot- 
tom surface 62A of the recessed portion 62 is a contour 
forming surface for forming another sidewall 11 A and 
shoulder portion 11 B of the tire. A wall portion 62B of 
the recessed portion 62 is a tread contour forming sur- 
face for forming another side, with the equatorial plane 
as a border, of the tread portion 1 1 C of the tire 1 1 . In the 
same way as at the top half 1 2, a plurality of the protru- 
sions 1 8 which form circumferential direction grooves 
and a plurality of the protrusions 20 which form trans- 
verse grooves are formed at the wall portion 62B. The 
recessed portion 22 for forming a land portion is defined 
by the protrusions 18 and the protrusions 20. 
[0029] A circular hole 70 is formed in the bottom half 
14 coaxially with the recessed portion 62. An annular 
recessed portion 72 is formed in the bottom surface of 
the bottom half 1 4 coaxially with the circular hole 70. An 
annular recessed portion 74 is formed at the side of the 
recessed portion 62 on the bottom half 1 4 coaxially with 
the circular hole 70. 

[0030] A cylindrical portion 78 of a ring guide 76 is dis- 
posed within the circular hole 70 so as to project within 
the bottom half 1 4. A flange portion 80 is formed at the 
lower end portion of the cylindrical portion 78, and the 
flange portion 80 is fixed to the annular recessed portion 
72. The cylindrical portion 78 is inserted into a hole 61 
of the cylindrical portion 60. 

[0031] As illustrated in Fig. 1 and Fig. 2, a plurality of 
bearings 82 are formed along the peripheral direction at 
the outer peripheral surfaces of the top half 12 and the 
bottom half 14. 

[0032] In the present embodiment, the bearings 82 
are disposed with respect to the recessed portion 22 
forming a land portion which is the second recessed por- 
tion 22 as counted from the tire transverse direction out- 



er side toward the inner side. 

[0033] As illustrated in Figs. 2 through 4, a shaft 84, 
which extends in a direction tangent to the outer periph- 
eral surface of the bottom half 14, is attached to the 

5 bearings 82. Two blade holding gears 86 are supported 
so as to be freely rotatable on the shaft 84. 
[0034] The blade holding gear 86 comprises an ami 
portion 86A, which extends outward in the radial direc- 
tion from the shaft 84, and a circular arc portion 86B 

10 formed integrally with the arm portion 86A at a tip side 
thereof. A gear 88 is formed at the outer peripheral side 
of the circular arc portion 86B. 
[0035] A thin blade 90 formed in a circular arc shape 
is attached to the intermediate portion of the arm portion 

is 86A. 

[0036] Further, the center of curvature of the circular 
arc portions 86B and the blades 90 coincides with the 
center of rotation of the shaft 84. 
[0037] As illustrated in Fig. 2, the two blade holding 
20 gears 86 are supported so as to be directed in opposite 
directions. 

[0038] As illustrated in Fig. 4, circular arc-shaped 
blade inserting holes 92, which pass completely through 
from the outer peripheral surface to a side wall surface 

25 of the recessed portion 22 forming a land portion, are 
formed in the top half 12 and the bottom half 14, so that 
the above-described blades 90 freely come in and out 
of the blade inserting holes 92. 
[0039] As illustrated in Fig. 2, a smaller movement 

30 ring 94S and a larger movement ring 94L are disposed 
at the axial direction outer sides of the top half 12 and 
the bottom half 1 4 (only those on one side are illustrated 
in Fig. 2). The smaller movement ring 94S is attached 
to a cylinder 96A and is movable in the axial direction, 

35 whereas the larger movement ring 94L is attached to a 
cylinder 96B and is movable in the axial direction. 
[0040] A rack 98 is attached to each of the smaller 
movement ring 94S and the larger movement ring 94L, 
and each rack extends in the axial direction. 

40 [0041 ] The rack 98 attached to the smaller movement 
ring 94S meshes with the gear 88 of the blade holding 
gear 86 positioned at the side in the direction indicated 
by arrow L in Fig. 2, whereas the rack 98 attached to the 
larger movement ring 94L meshes with the gear 88 of 

45 the blade holding gear 86 positioned at the side in the 
direction indicated by arrow R in Fig. 2. 
[0042] Operation of the present embodiment will be 
described hereinafter. 

[0043] Before placing the green tire 11 in the mold 1 0 
50 for vulcanization, tip portions of the two blades 90 are 
made to contact each other as illustrated in Fig. 4. 
[0044] Then, each bead portion 11 D of the green tire 
11 is supported by the bead ring 28 and the bead ring 
38 as illustrated in Fig. 1 . The top half 1 2 and the bottom 
55 half 14 are set together, a heated fluid is supplied into 
the bladder 50 to expand the bladder 50, and the top 
half 12 and the bottom half 14 are heated. 
[0045] As the bladder 50 expands, the bladder 50 
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pushes the tire 11 by applying pressure from the inner 
side, and rubber 99 on the outer surface of the green 
tire 11 contacts the inner surfaces of the top half 12 and 
the bottom half 14 (see Fig. 5). 
[0046] When a predetermined amount of time passes 
after vulcanization of the tire 1 1 is completed, the small- 
er movement ring 94S and the larger movement ring 94L 
are caused to move in directions opposite to each other 
(in the directions indicated by arrows in Fig. 2), thereby 
pulling out the blades 90 from the recessed portions 22 
for forming a land portion as illustrated in Fig. 6. Then, 
the top half 1 2 and the bottom half 1 4 are separated and 
the vulcanized tire 11 is removed (see Fig. 7). 
[0047] A sipe 100, which does not appear at the 
ground-contact surface and which is parallel to the tire 
transverse direction (the direction indicated by arrow W 
in Fig. 8) and which extends in a circular arc shape, is 
formed in a block 1 01 of the tread portion 1 1 C of the tire 
11 as illustrated in Fig. 8. 

[0048] Generally, as a tire becomes worn, the groove 
volume of circumferential direction grooves and lug 
grooves decreases and wet properties deteriorate. 
However, when the tire 11 molded by the mold 10 for 
vulcanization of the present embodiment has been worn 
to a certain extent, the sipes 1 00 appear at the ground- 
contact surface, thereby enabling prevention of deteri- 
oration of the wet properties. 

[0049] Further, as a tire is worn and the height of the 
block of the tire is decreased, rigidity of the block in- 
creases. However, when the block 101 of the tire 11 
molded by the mold 10 for vulcanization of the present 
embodiment has been worn to a certain extent, the block 
101 is split by means of the sipe 100 which appears at 
the ground-contact surface, thereby enabling suppres- 
sion of an increase in block rigidity as the block becomes 
worn. 

[Second Embodiment] 

[0050] A second embodiment of a mold for vulcaniza- 
tion of the present invention will be described in accord- 
ance with Fig. 9 and Fig. 1 0. The same reference nu- 
merals are used to designate elements which are the 
same as those in the first embodiment, and detailed de- 
scription thereof will be omitted. 
[0051] In the second embodiment, the blade holding 
gears 86 are provided such that the direction of the 
gears 86 is changed by 90 Q from that in the first embod- 
iment. 

[0052] As illustrated in Fig. 9 and Fig. 1 0, a pair of ring 
gears 102 are disposed at the radial direction outer 
sides of the top h aff 1 2 and the bottom half 1 4 (not shown 
in Fig. 10). A gear 104 is formed at the inner periphery 
of each ring gear 1 02, and a gear 1 06 is formed at the 
outer periphery of each ring gear 102. 
[0053] The ring gears 102 are supported so as to be 
freely rotatable by pinions 108,110,112 which engage 
with the gears 106. The pinions 112 are rotated by mo- 



tors 114. 

[0054] The gear 1 04 of the ring gear 1 02 at the side 
indicated by arrow A in Fig. 1 0 meshes with the gear 88 
of the blade holding gear 86 toward the front of the draw- 
5 ing of Fig. 9, whereas the gear 1 04 of the ring gear 1 02 
at the side indicated by arrow B in Fig. 1 0 meshes with 
the gear 88 of the blade holding gear 86 toward the rear 
of the drawing of Fig. 9. 

[0055] In the present embodiment, by rotating the ring 
10 gears 102 in opposite directions, the blade holding 
gears 86 are rotated in opposite directions, so that the 
blades 90 come in and out of the recessed portions 22 
for forming a land portion. 

[0056] According to the present embodiment, a sipe, 
is which extends along the tire circumferential direction, 
can be formed in the block of the tire 11 . 

[Third Embodiment] 

20 [0057] A third embodiment of a mold for vulcanization 
of the present invention will be described in accordance 
with Fig. 11 and Fig. 12. The same reference numerals 
are used to designate elements which are the same as 
those in the above-described embodiments, and de- 

25 tailed description thereof will be omitted. 

[0058] As illustrated in Fig. 11 , a plurality of extending 
slit-shaped holes 116 are radially formed at the both 
sides in the axial direction of the top half 12 and the bot- 
tom half 14. 

30 [0059] As illustrated in Fig. 1 2, the hole 1 1 6 is formed 
linearly along the axial direction (the direction indicated 
by arrow W), and passes completely through to the side 
wall surface of a recessed portion 22S for forming a land 
portion, which forms a block on the shoulder side of the 

35 tire 11. 

[0060] Ring-shaped blade holding plates 1 1 8 are dis- 
posed at the both sides in the axial direction of the top 
half 1 2 and the bottom half 14. A plurality of blades 120, 
which extend linearly along the axial direction such that 
40 the blades 120 can come in and out of the holes 116, 
are attached to the blade holding plate 118. The blade 
holding plate 118 is movable in the axial direction by 
means of cylinders 122. 

[0061 ] According to the present embodiment, the tire 
45 11 is vulcanized in a state in which the blade 120 is in- 
side the recessed portion 22S for forming a land portion 
as illustrated in Fig. 12. After vulcanization, the blade 
120 is pulled out, and the tire 11 is removed. 
[0062] According to the present embodiment, sipes 
so 124, which extend along the tire transverse direction 
(the direction indicated by arrow W), can be formed in 
a block 1 01 S on the shoulder side of the tire 1 1 as illus- 
trated in Fig. 13. 

[0063] Although the above-described embodiments 
55 describe a case in which sipes are formed in blocks, 
sipes may be formed in ribs as well. 
[0064] Further, by modifying the position of the blade 
holding gear 86 as illustrated in Fig. 14, a sipe 126, 
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which passes from the ground-contact surface to the 
side surface as illustrated in Fig. 15, can also be formed 
in the block 101. 

[0065] Still further, although the above-described em- 
bodiments describe cases in which sipes are formed, 
the present invention is not limited to the same, and var- 
ious holes can be formed instead. For example, by using 
rod-like members in place of the thin blades 120, holes 
128 such as illustrated in Fig. 1 6 can also be formed in 
the block 101. 

[0066] When the holes 1 28 are formed at the leading 
edge side of the block 1 01 , rigidity at the leading edge 
side is lowered, thereby enabling a reduction in the strik- 
ing sound at the time the leading edge of the block 1 01 
contacts the ground. 

[0067] Moreover, by forming the holes 128, heat dis- 
sipation at that portion can be improved, so that an in- 
crease in temperature can be suppressed. 4. 
[0068] As an example of a modified version of the third 
embodiment, it is possible to increase the number of 20 
sipes as the tire is worn, by using a plurality of blades 
120 which are placed in different levels in the block 
height direction as illustrated in Fig. 17. 5. 
[0069] Further, the blades 90, 120 of the above-de- 
scribed embodiments can be used in combination with 25 
conventional blades fixedly provided on the mold. 
[0070] Still further, it is preferable that the blades 
90,120 have a tapered shape which tapers toward the 6. 
tip, thereby enabling the blades 90, 120 to be pulled out 
easily from the vulcanized tire 11 . 30 

Industrial Applicability 

7. 

[0071 ] As described above, the mold for vulcanization 
according to the present invention is suitable for molding 35 
a pneumatic tire, which comprises land portions provid- 
ed with recessed portions such as grooves, sipes, holes 
or the like, which appear when the tire has been worn 8. 
to a certain extent. 

[0072] Also, the method of vulcanizing a tire accord- 40 
ing to the present invention is suitable for molding a 
pneumatic tire, which comprises land portions provided 
with recessed portions such as grooves, sipes, holes or 9. 
the tike, which appear when the tire has been worn to a 
certain extent. 45 



Claims 10. 

1 . A mold for vulcanization having, at the inner periph- so 
eral surface thereof, a recessed portion forming a 
land portion for forming a land portion in a tread por- 
tion of a tire, comprising: 

a hole opening at a wall surface of said re- 55 
cessed portion forming a land portion; 
a recessed portion forming member, which is 
provided so as to be able to protrude from said 



hole toward an inner side of said recessed por- 
tion forming a land portion, for forming a re- 
cessed portion in the land portion; and 
driving means for driving said recessed portion 
5 forming member to come in and out through 

said hole with respect to said recessed portion 
forming a land portion. 

2. A mold for vulcanization according to claim 1, 
10 wherein said recessed portion forming member has 

a thin plate shape whose direction of thickness is a 
direction intersecting a ground-contact surface. 

3. A mold for vulcanization according to claim 1 or 2, 
15 wherein said recessed portion forming member and 

said hole extend in a circular arc shape. 

A mold for vulcanization according to any of claims 
1 through 3, wherein said hole is open at a side wall 
surface of said recessed portion forming a land por- 
tion. 

A mold for vulcanization according to any of claims 
1 through 3, wherein said hole is open at a bottom 
surface of said recessed portion forming a land por- 
tion. 

A mold for vulcanization according to any of claims 
1 through 5, wherein said recessed portion forming 
member is provided parallel to the equatorial plane 
of said tire. 

A mold for vulcanization according to any of claims 
1 through 5, wherein said recessed portion forming 
member is provided parallel to a plane passing 
along the tire axial direction. 

A mold for vulcanization according to any of claims 
1 through 7, wherein said driving means is provided 
at an outer surface side of the mold for vulcaniza- 
tion. 

A mold for vulcanization according to any of claims 
1 through 8, wherein said holes are formed respec- 
tively in different wall surfaces of said recessed por- 
tion forming a land portion. 

A method of vulcanizing a tire for obtaining a tire 
having a tread having a land portion in which a re- 
cessed portion is formed, 

wherein by using a mold for vulcanization pro- 
vided with a recessed portion forming a land portion 
at the inner peripheral surface of said mold, a hole 
opening at a wall surface of said recessed portion 
forming a land portion, and a recessed portion form- 
ing member, which is provided so as to be able to 
protrude from said hole toward inner side of said 
recessed portion forming a land portion, for forming 
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a recessed portion in the land portion, said re- 
cessed portion forming member is made to protrude 
from said hole toward the inner side of said re- 
cessed portion forming a land portion prior to vul- 
canization of the tire, and said recessed portion 5 
forming member is pulled out from the tire after vul- 
canization of the tire is completed. 

11. A method of vulcanizing a tire according to claim 

1 0, wherein said recessed portion forming member io 
moves linearly. 

12. A method of vulcanizing a tire according to claim 
10, wherein said recessed portion forming member 
moves along a circular arc form. 15 

13. A method of vulcanizing a tire according to any of 
claims 1 0 through 1 2, wherein said hole is provided 
at a tire side surface side of said mold for vulcani- 
zation. 20 

14. A method of vulcanizing a tire according to any of 
claims 10 through 12, wherein said hole is provided 
at a tire tread side of said mold for vulcanization. 
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